INTRODUCTION

Gladiolus segetum
Ker-Gawl (F. Iridaceae) is a herbaceous plant cultivated in Egypt as an ornamental plant. 1, 2 In the folk medicine, the uses of some Gladiolus species were reported as a remedy for dysentery, impotence and for relief of rheumatic pains. Moreover, the smoke from the burning corms is sometimes inhaled for colds. 3 The current literatures revealed that the genus Gladiolus showed the presence of flavonols, anthocyanidins, ascorbic acid, saponins, fatty acids, mucilage and anthraquinones. [4] [5] [6] [7] [8] [9] [10] [11] The present study deals with the isolation and structure elucidation of nine compounds from the chloroform soluble fraction of the methanolic extract of the corms of G. segetum using different chromatographic techniques and various tools of NMR spectral analysis including H-H COSY and C-H COSY as well as EI MS spectral analysis. The isolated compounds (1-9) were identified as the lignans (+)-demethoxypinoresinol (1), (+)-pinoresinol (2) and (+)-pinoresinol monomethylether (3); the neolignan (-)-dehydrodiconiferyl alcohol (4) and the anthraquinones deoxyerythrolaccin (5), physcion (6) and laccaic acid D methylester (7) together with 6′-O-palmitoyl-3-O--sitosterol glucoside (8) and -sitosterol-3-Oglucoside (9) . Table 1 ).
EXPERIMENTAL
Compound (5)
Orange crystals from MeOH, m.p 300º Table 2 ).
Compound (6)
Orange yellow crystals from MeOH, m.p 235-236º, R f = 0.71 (System I). EI-MS (m/z): Table 2 ).
Compound (7)
Orange crystals from MeOH, m.p 272-273º, R f = 0.36 (System I). (1H, m, H-3) , 0.68-1.09 (7xMe). 13 C NMR (100 MHz, CDCl 3 , Table 3 ). 
Compound (9)
Amorphous powder, R f = 0.56 (System III), identified as -sitosterol-3-O--glucopyranoside by TLC co-chromatography with authentic sample.
RESULTS AND DISCUSSION
The air-dried powdered corms of G. segetum was extracted with methanol and the extract was fractionated with n-hexane and chloroform successively. From the chloroform soluble fraction, nine compounds (1-9) were isolated.
The 13 C NMR including DEPT mode measurements (Table 1) and 1 H NMR spectral data of compound 1 showed characteristic features of tetrahydrofuran lignans and suggesting that it belongs to the 2,6-diaryl-3,7-dioxabicyclo{3.3.0}octane type lignan. 15, 16 The EI-MS spectral analysis of 1 exhibited a molecular ion peak at m/z 328 (M + ) corresponding to a molecular formula C 19 H 20 O 5 and intense fragments at m/z 93 and 123 for 4-hydroxyphenyl and guaiacyl moieties, respectively. The presence of 4-hydroxyphenyl group was assigned from the 13 C NMR spectral data (Table 1) Concerning the stereochemistry of compound 1, it is known that the fusion of the tetrahydrofuranes in this class of lignans to obtain the bicycle is always Cis. 16 The 1 H NMR signals of the benzylic protons H-2 and H-6 at H 4.62 and 4.60 showed that both possessed a diequatorial stereochemistry since they appeared between H 3.75 and 4.70 whereas in the diaxial series they appear between H 3.25 and 4.0 and the other 1 H NMR signals fit well for the stereochemistry. 16 The above mentioned MS and NMR results of compound 1 are in a good agreement with those reported in the literature for (1R*, 2S*,5R*,6S*)-2-(4′-hydroxyphenyl)-6-(3″-methoxy-4″-hydroxyphenyl)-3,7-dioxabicyclo {3.3.0}octane which is a demethoxylated derivative of pinoresinol 15 , due to the positive value of its optical rotation it can be named as (+)-demethoxypinoresinol. This compound was previously isolated from Mikania saltensis (Compositae) 15 but due to the scarcity of the isolated material its 13 C NMR spectral analysis was not reported, it is herein given ( Table 1) .
The 13 C NMR (Table 1) and 1 H NMR spectral data of compound 2 showed a similarity with those of 1 and indicated that it is a tetrahydrofuran lignan derivative of 2,6- 2H, m, H-4, 8) . The EI-MS spectral data of compound 2 supported the above assignments, whereas the molecular ion peak displayed at m/z 358 (M + ) corresponding to the molecular formula C 20 H 22 O 6 and indicated the presence of an additional methoxyl group than compound 1. For further confirmation, 2D NMR spectral analysis was carried out including H-H COSY and C-H COSY.
From the above mentioned data, compound 2 was identified as (+)-pinoresinol; (1R*,2S*,5R*,6S*)-2-(3′-methoxy-4′-hydroxyphenyl)-6-(3″-methoxy-4″-hydroxyphenyl)-3,7-dioxabicyclo{3.3.0}octane which was previously isolated from several plant species. 12, 15, 17 The EI-MS spectral analysis of compound 3 exhibited a molecular ion peak at m/z 372 (M + ) coincident with the molecular formula C 21 H 24 O 6 . The 13 C NMR (Table 1) and 1 H NMR spectral data of compound 3 were similar to those of compound 2 except for the presence of three aromatic methoxyl groups at C 55.9 (2xOMe) and 55.6 (OMe) with H 3.72 (6H, s, 2xOMe) and 3.73 (3H, s, OMe) instead of two methoxyls in compound 2 which indicated that the two aryl moieties of the lignan derivative 3 are guaiacyl and 4-O-methylguaiacyl moieties.
The above mentioned data together with the measurements of H-H COSY and C-H COSY confirmed the identity of compound 3 as (+)-pinoresinol monomethylether; (1R*,2S*, 5R*,6S*)-2-(3′,4′-dimethoxy-phenyl)-6-(3″-methoxy-4″-hydroxyphenyl)-3,7-dioxabicyclo {3.3.0}octane which was previously isolated from Forsythia japonica and F. giraldiana. 13 The EI-MS spectral analysis of compound 4 showed a molecular ion peak at m/z 358 (M + ) assignable to a molecular formula C 20 H 22 O 6 . The 13 C NMR including DEPT mode measurements (Table 1) and 1 H NMR spectral data of compound 4 showed a similar pattern to those reported for dihydrobenzofuran type neolignans.
14,18
The presence of , -dihydrobenzofuran could be recognized from the NMR spectral data at H The measurement of H-H COSY and C-H COSY together with comparing the above mentioned spectral data with those reported in the literature, 14 as well as, the result of the optical rotation analysis of compound 4 (Experimental section) confirmed its identity as the neolignan (-)-dehydrodiconiferyl alcohol which was previously reported from Cistanche tubulosa.
14
The EI-MS, 1 H NMR, 13 C NMR (Table 2) , H-H COSY and C-H COSY as well as comparing the physical properties and spectral data with those reported earlier 8, 19, 20 indicated that compound 5 is the anthraquinone deoxyerythrolaccin which was previously isolated from the same plant by Abdallah et al., 8 however the numbering system mentioned in this reference is not coincident with the general numbering system of anthraquinones. Comparison the EI-MS, 1 H NMR, 13 C NMR (Table 2 ) and physical properties of compound 6 with those reported in the literature indicated that it is the anthraquinone physcion. [21] [22] [23] The EI-MS of compound 7 showed a molecular ion peak at m/z 328 (M + ) corresponding to a molecular formula C 17 H 12 O 7 . The 1 H NMR spectral data showed signals at  13.30 (1H, s) assigned to a chelated hydroxyl group at C-1, 7.65 (1H, s) assigned to H-5, a meta-coupled protons at 6.74 and 7.13 (each 1H, d, J= 2.1 Hz, H-2 and 4), a signal of ester methyl at C-7 at 3.60 (3H, s, -COOMe) and an aromatic methyl at 2.65 (3H, s, Me at C-8). The 13 C NMR spectral analysis including DEPT mode measurements (Table 2) confirmed the presence of a methylester group from the signals at C 167.8 s and 52.6 q, an aromatic methyl at  20.1, two carbonyl carbons at 188.3 s and 181.7 s for C-9 and C-10, respectively, and three hydroxylated aromatic carbons at 160.0 s, 157.1 s and 156.4 s corresponding to C-1, 3 and 6, respectively. The measurements of H-H COSY and C-H COSY confirmed these results.
Comparing the above mentioned data with those reported earlier 19 indicated that compound 7 is laccaic acid D methylester that was previously isolated from Aloe saponaria. 19 Anthraquinones with similar substitution pattern specially those with carboxyl group at ortho position to both methyl and methoxyl or hydroxyl functions were previously isolated from the genus Gladiolus. 8, 10, 11 The 1 H NMR and 13 C NMR (Table 3 ) spectral data of compound 8 suggested the presence of -sitosterol 3-O--glucopyranosyl and palmitoyl moieties. 24 The attachment of the palmitoyl moiety at C-6′ of the glucopyranosyl moiety was assigned from the downfield shift of C-6′ to C 63.6. Comparison the NMR data of compound 8 with those of authentic sample indicated that it is 6′-O-palmitoyl-3-O--sitosterol glucopyranoside. 24 Compound 9 can be identified assitosterol-3-O--glucopyranoside by cochromatography with an authentic sample.
Compounds 1-4 and 6-9 are reported here for the first time from the genus Gladiolus while compound 5 was previously isolated from the same plant. Finally, the occurrence of lignans, neolignans and anthraquinones in the genus Gladiolus is noteworthy from the chemotaxonomical viewpoint.
